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roiling down inclined rails ; <c; :f a gyre, by precession produced by a
known torque. These methods can be used for bodies of any shape and
mass distribution where the formulae gi\en above would not be applicable.

General Survey.

As a linkage between the theory described in the preceding pages and
the practical applications of the gyroscope which follow it may be helpful
to give a very seneral survey. From the descriptions of the practical
applications in The following pages it will be seen that gyroscopes vary
very much in size, in speed of rotation and in methods of mounting and
drivins, depending on their functions.

These functions may be described as indicating or controlling or a
combination of both. The first provides a means or datum by which
a human operator may visualise and regulate the course of his vehicle
in the air or on the sea. Examples are the artificial horizon in aircraft
and the gyroscopic compass in ships. The second provides what may
be regarded as the brains of an apparatus which does the controlling
(and may itself be gyroscopic) ; examples are the auto-pilot of aircraft
(universally known in the R.A.F. as "George") and a corresponding
apparatus known as the gyro-pilot of ships, the ship stabiliser and the
directional control of the torpedo.

The actual functioning of the gyroscope in these appliances is des-
cribed in the appropriate following chapters, from which it will be seen
that it is hardly fanciful to describe the gyroscope itself as the brain
controlling a complicated mechanical organism.

The mass and size of the rotors of these gyros varies from about a
pound in weight and 2 inches in diameter up to over 100 tons in weight
and as much as 15 feet in diameter, and the speed of rotation from 800
r.p.m. for the large ship's stabilisers up to as much as 27,000 r.p.m. for
the small aircraft and torpedo instruments.

For such widely-varying instruments methods of driving and mounting
must obviously also vary. Electricity is the most commonly employed
driving force in which the rotor is in effect the armature of an electric
motor, but an air jet in which the rotor offers cups on its periphery to
a stream of high-speed air is used in aircraft and in the torpedo. In
this air-driven system the rotor may be compared to the corresponding
part of a jet reaction steam turbine, though steam is not applied to
gyroscopic driving. Incidentally it may be noted that the rotor of a
high-speed turbine may itself exercise a gyroscopic effect.

These variations in size and speed of rotation involve very tricky
problems of bearing design and construction, problems that in many
applications are a long way from final solution. Elimination of friction
is perhaps a more important item in the gyro than in any other instru-
ment, and though ball bearings are used more extensively than any other
kind, the design of the ball bearing to meet gyroscope requirements is
no easy matter. Whether some of the smaller instruments will ever adopt
jewel bearings or some of the particularly hard minerals such as agate,
is a possibility to be borne in mind. At the other end of the scale some
of the new plastics materials have been tried with promising results.

It is to be regretted that detailed reference to some interesting
applications of the gyroscope, e.g., in naval gunfire control and in the
stabilisation of gun platforms is not possible.